SUMMARY The clinical, pathological, and ultrastructural features of two cases of peritoneal cystic mesothelioma occurring in men were studied. The results of immunohistochemical staining for CAM 5-2, epithelial membrane antigen, carcinoembryonic antigen, and Factor VIII related antigen are reported for the first time and compared with the staining results of two peritoneal cystic lymphangiomas. Although resembling cystic lymphangioma by light microscopy, cystic meso-
Peritoneal cystic mesothelioma is a rare often massive cystic tumour which arises from the abdominal and pelvic peritoneum. Although described as a benign tumour,1 2 cystic mesothelioma has a well recognised tendency to local recurrence,' 3 4 possibly greater than that of peritoneal cystic lymphangioma which it resembles grossly and with which it may be confused by light microscopy.3 5 Since Mennemeyer and Smith 's Sections for electron microscopy were prepared either from formalin fixed or formalin fixed wax embedded material (case 2). Small pieces of tissue 1 mm3 were transferred into 1% glutaraldehyde in phosphate buffer (pH 7 4) for one hour, then fixed for one hour in 1% osmium tetroxide in phosphate buffer 
442
(pH 7-4), dehydrated, and embedded in epoxy resin. Wax embedded material (case 2) was dewaxed overnight, hydrated, cut into 1 mm cubes, then fixed in 1% osmium tetroxide for one hour, dehydrated, and embedded in epoxy resin. Sections from both cases were cut on a Cambridge Huxley pattern mark II ultramicrotome, mounted on copper grids, stained with 3% alcoholic uranyl acetate and Reynold's lead citrate, and examined with an Associated Electrical Industries 6B transmission electron microscope at 80 kV.
PATHOLOGY
The specimen from case 1 comprised a multicystic mass 32 x 30 x 16 cm that weighed 5-8 kg. The specimen from case 2 consisted of several masses of multicystic tumour measuring 14 x 10 x 8 cm in aggregate. Both tumours were pale brown and consisted of closely packed thin walled cysts 0-1-9-0 cm in diameter, which contained clear or faintly mucoid yellow fluid (Fig. 1 ('hobnail') cells with uniform small nuclei; these showed an obvious resemblance to mesothelial cells (Fig. 2 ). Mild nuclear and cytoplasmic variation was seen, but active pleomorphism, mitoses, and infiltration were all absent in the numerous blocks examined. Mucin stains combined with hyaluronidase treatment were unhelpful in identifying the mesothelial cells in both cases. The small amounts of intraluminal secretion were faintly and variably positive to alcian blue periodic acid Sch.ff and periodic acid Schiff diastase, while the cells were negative.
ELECTRON MICROSCOPY
In both cases 1 and 2 cells lining the cyst spaces showed ultrastructural features characteristic of mesothelium (Fig. 3) and were of flattened or low cuboidal type resting on a well defined continuous basal lamina. Their luminal surface was microvillous, and the cytoplasm was rich in rough endoplasmic reticulum, free ribosomes, ovoid mitochondria, and bundles offine filaments (Fig. 3) . Cell boundaries were often tightly apposed with prominent desmosome belts, but dilated intercellular spaces were also not uncommon. The adjacent stroma was vascular and contained collagen fibrils. Negative staining of mesothelium for Factor VIII related antigen was noted in the presence of strongly positive endothelial cells of adjacent small blood vessels. Both the cystic lymphangiomas stained negative with all antisera.
Discussion
Of the four cases of cystic mesothelioma previously described in men, three have been confirmed by electron microscopy.46 7 Table 2 summarises the main clinical features of these and our two cases. The ages of the male patients at presentation were between 35-54 years and were within the range 20-66 years reported in a predominantly female series.3
The most common clinical findings of lower abdominal mass, distension, and pain do not differ from those of their female counterparts. Pain, although an inconstant feature,' is more characteristic of cystic mesothelioma than cystic lymphangioma,2 3 1 l which usually presents as an asymptomatic mass.
As yet there is no explanation for the predominance of cystic mesothelioma in women. There is no evidence of the causal relationship to asbestos exposure,12 which, through occupational contact, results in a prevalence of men with malignant mesothelioma.
Cystic mesothelioma can be diagnosed by light microscopy only in some cases.2 3 13 Characteristic features include the presence of multiple cysts lined by flattened and hobnail cells, these cells occasionally bearing discernible microvilli. A picket fence configuration and squamous metaplasia may be present. The cyst walls are formed by fibrous or myxoid connective tissue containing blood vessels, 443 variable numbers of usually sparse chronic inflammatory cells, and occasional eosinophil polymorphs. Smooth muscle is absent.3
Conditions from which cystic mesothelioma may rarely require differentiation include: reactive mesothelium4 5; endosalpingiosis"1; malignant mesothelioma with cystic change2; pseudomyxoma peritoneit0; endometriosis; and ovarian carcinoma.'
The most common differential diagnosis is cystic lymphangioma.3 Carpenter et al3 reviewed 25 multilocular peritoneal cysts that had initially been diagnosed as cystic lymphangiomas and reclassified them into two groups. The larger of these comprised cystic lymphangiomas"7 which were more common in adult men and children and which did not recur. The second group consisted of cystic mesotheliomas.8 These were more common among women and showed a tendency to recur, necessitating frequent surgical intervention more often for diagnosis and treatment. In another series' recurrence occurred in 50% (8 of 15 patients) Sienkowski, Russell, Dilly, Djazaeri with cystic mesothelioma followed up for more than two years. Among men the behaviour is similar and recurrence has been reported in two cases.46 In one of these4 recurrence necessitated four operations over 20 years (Table 2) .
On light microscopy cystic lymphangioma consists of endothelium lined cysts, which are separated by connective tissue containing lymphoid cells and follicles with germinal centres.6 Although sometimes focally cuboidal, the endothelial cells lack microvilli. Smooth muscle is a feature of lymphangiomas and its presence distinguishes the two lesions.3 On the other hand, it may be scant.3 6
The distinction between mesothelium and lymphatic endothelium can readily be made by electron microscopy. 14 15 The presence of microvilli, numerous desmosomes, intracytoplasmic filaments, and a continuous basal lamina are characteristic of mesothelium, whereas endothelial cells, although containing pinocytotic vesicles, lack microvilli, filaments and The strong positivity of mesothelial cells for CAM 5-2 observed in the cystic mesothelioma conforms with the strong positivity that has been described in normal mesothelium and malignant mesothelioma (4 of 4 pleural and 1 of 1 peritoneal). 6 The distribution of epithelial membrane antigen in normal and neoplastic tissues has been described in detail elsewhere. 17 18 Peritoneal, pleural, and ovarian mesothelial cells in the resting flattened state show weak inconstant staining of the surface membrane; rounded reactive cells show some cytoplasmic staining and increased membrane staining. Malignant pleural mesothelioma stains strongly positive. We observed strong surface staining of flattened and cuboidal neoplastic mesothelial cells and additionally focal intracytoplasmic staining of cuboidal neoplastic mesothelial cells.
The faint or equivocal staining for keratin in the cystic mesotheliomas requires further investigation but is consistent with the variable results found for malignant mesothelioma19 20 The negative staining for carcinoembryonic antigen observed in the cystic niesotheliomas has also been found by other authors in mesothelium2t and in malignant mesothelioma. 19 20 Factor VIII related antigen has been found in vascular endothelium22 and inconstantly in malignant mesothelioma."9 The presence of strong positive staining in normal blood vessels in our two cases makes it unlikely that the negative result was caused by loss of antigenicity due to fixation.
In conclusion, the possible difference in rate of recurrence between cystic mesothelioma and cystic lymphangioma makes precise histopathological differentiation important. The diagnosis of cystic mesothelioma may be facilitated by staining for CAM 5-2 or epithelial membrane antigen. This may be of special value in retrospective studies, or when electron microscopy is unavailable.
